ability over traditional bio-chemical techniques. In addition, the miniaturization capability of semiconductor materials will provide the natural electronic ingredients for new compact devices with a broad range of diagnostic or therapeutic applications in personal medicines. Realization and investigation of such bio-nano-electronic systems is not straightforward, neither from an experimental nor a theoretical viewpoint as one deals with a non-homogenous multi-phase material systems consisting of bio-molecular-electronic interaction at nanoscale solid-liquid interfaces. In this context, new methodologies merging biological techniques with solid sate physics and device engineering need to be developed. From a simulation point of view, this requires the integration of molecular dynamics that describe the behavior of biomolecules in solution with nanoscale device modeling tools that simulate the electrical response of the semiconductor membranes.
This special issue presents pioneering computational approaches to meet this challenge. In a scientific introduction to the scope of this special issue, A.A. Lucas at the University of Namur, Belgium provides an overview of DNA structures as the hardware and software of life. P. Boynton et al., at the University of California, San Diego present a new proposal for improving sequencing DNA by tunneling in solid-state membranes. C. Heitzinger at Arizona State University then discusses an approach based on a hierarchy of transport equations to model bio-nano-electronic interaction in nanopores. A.A. Aksimentiev at the University of Illinois at UrbanaChampaign presents his molecular dynamics approach to model thermophore in solid state nanopores. A. Girdhar et al. also at UIUC describe an integrated molecular dynamicsdevice modeling approach to simulate and optimize the sensitivity of the electronic response of a graphene membrane to DNA in the nanopore. B.K Nikolic and his group report on a comparison between first-principles analysis and semi-empirical modeling of transport in graphene sensors for DNA sequencing. Finally, M. Gracheva, at Clarkson University, NY describes a Poisson-Nernst-Planck model for an ionic transistor based on a semiconductor membrane.
This special issue of Journal of Computational Electronics devoted to the "Computational Approaches to Solid State Membranes for DNA sensing /sequencing" will definitely be required reading for those with interest in investigating this new realm of biology-nano-electronics interaction.
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